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Background: This study was designed to evaluate emergency physician success and satisfaction using a
video-assisted semi-rigid fiberoptic stylet, the Clarus Video System (CVS), during a simulated difficult airway scenario.
Findings: Emergency physicians (EPs) of all levels were first shown a brief slide show and three example videos,
and then given 20 min to practice intubating a mannequin using both the CVS and standard direct laryngoscopy
(DL). The mannequin was then placed in a c-collar and set to simulate an apneic patient with an edematous
tongue and trismus. Each EP was given up to three timed attempts with each technique. They rated their
satisfaction with the CVS, usefulness for their practice, and the effectiveness of the tutorial. Direct laryngoscopy had
a 65% success rate on the first attempt, 20% on the second, and 15% required three or more. The CVS had a 100%
success rate with a single attempt. Average time for independent DL attempts was 43.41 s (SD =±26.82) and
38.71 s (SD =±34.14) with CVS. Cumulative attempt times were analyzed and compared (DL = 74.55 ± 68.40 s and
CVS = 38.71 ± 34.14 s; p= 0.028). EPs rated their satisfaction with, and usefulness of, the CVS as ≥6 out of 10.
Conclusion: Emergency physicians were able to successfully intubate a simulated difficult airway model on the first
attempt 100% of the time. Emergency physicians were satisfied with the CVS and felt that it would be useful in
their practice.
Keywords: Airway, Clarus Video System, difficult, Emergency, Fiberoptic, Laryngoscopy, Levitan, Optical, Shikani,
Stylet, StyletScope, VideoFindings
Background
Emergency physicians may find that a clinical encounter
with a difficult airway scenario is not only unexpected
and unavoidable, but they may also find themselves
forced to utilize a device with which they have little fa-
miliarity [1,2]. Among the different difficult airway
devices available to EPs, there is a group of devices
known as semi-rigid fiberoptic (optical) stylets [3-6].
There have been a number of reported successful intu-
bations with this type of device [3,7-9] in patients with* Correspondence: cooneyd@upstate.edu
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in any medium, provided the original work is pdifficult airways and also in a number of simulated diffi-
cult airway scenarios [5,10-13].
The Clarus Video System is a video-assisted semi-rigid
fiberoptic stylet that displays a view of the airway on a
video screen attached to the side of the CVS (Figure 1).
The endotracheal tube is loaded on the short semi-rigid
malleable metal stylet with a fiberoptic distal light source
just inside the tip of the tube (Figure 2). This study was
designed to evaluate EP success and satisfaction using
the Clarus Video System (CVS) during a simulated diffi-
cult airway scenario, with only a brief introductory tutor-
ial on the operation of the device. Because the
participants do not utilize this device in their current
practice, this design allowed the authors to simulate a
scenario that would illustrate the performance ofan Open Access article distributed under the terms of the Creative Commons
g/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction
roperly cited.
Figure 1 The Clarus Video System (Clarus Medical, Minneapolis,
MN).
Figure 2 Endotracheal tube in position over the CVS.
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difficult airway situation with little to no experience with
the device.
Hypotheses
(1) Participants will achieve successful intubation in
fewer attempts when utilizing the CVS. (2) The time for
each intubation attempt will be less when utilizing the
CVS. (3) The sum of the time for intubation attempts
will be less when using the CVS.
Methods
Attending and resident emergency physicians of all levels
were first shown a brief slide show on the use of the CVS,
followed by three example videos (http://clarus-medical.
com/airway/products/cvs-clarus/videos). The slideshow
was composed of 18 slides and was presented in approxi-
mately 10 min each time. Study participants were given 20
min to practice intubating the mannequin (Laerdal Sim-
ManW, Wappingers Falls, NY, USA) in a group with a
standard 7.5 endotracheal tube (Rusch: Teleflex Medical,
Research Triangle Park, NC, USA), using both the CVS
and standard direct laryngoscopy (DL). Instruction onutilizing the CVS alone (without the use of a laryngo-
scope) was given describing a midline approach with the
device. Alternative approaches to the use of the CVS were
not discussed. During the practice period the mannequin
was set to simulate an apneic patient with normal airway,
and no restrictions were imposed upon technique or posi-
tioning of the head or neck. For the data collection phase
of the study, the mannequin was then placed in a c-collar
and set to simulate an apneic patient with an edematous
tongue, posterior pharyngeal swelling, and trismus. Ran-
dom selection was used to determine which technique
would be used first by each participant. Each EP was given
up to three attempts to intubate with each technique. The
attempts were timed from picking up the device until the
stylet (either the CVS or a standard malleable stylet) was
removed from the endotracheal tube (ETT) in the manne-
quin. Location of the ETT after each attempt was con-
firmed utilizing the CVS to visualize the larynx after both
techniques (Figure 3). When the EP was successful with
either technique, they then utilized the other technique. If
unsuccessful after three attempts with either device, the
EP was instructed to move to the other technique. After
completion of the intubation attempts, EPs were asked to
complete a demographic and survey form. They rated
Figure 3 Views as seen on the CVS screen: A. View of the larynx
of the mannequin with ETT loaded on the CVS. B. View of the
mannequin’s trachea after positioning the end of the stylet through
the vocal cords. C. View of the ETT passing through the cords as it is
advanced off of the CVS. D. Confirmation of ETT placement by
viewing the larynx with the CVS.
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tice, and the effectiveness of the tutorial, with 0 =not at all
and 10= completely. Data were entered into SPSSW Statis-
tics 19 (IBMW) and analyzed to determine the results for
each technique. Analysis was done to evaluate for demo-
graphical associations (Table 1).Results
Participant demographics and previous experiences with
difficult airway devices are included in Table 1. During
timed intubation attempts, when utilizing DL partici-
pants had a 65% success rate on the first attempt, 20%Table 1 Participant demographics
Demographic information
Training Year: 1st year = 6 (30%) 2
Handedness: right = 17(85%) le
Eye dominance: right = 11(55%) le
Age Range: 25 yo–43 yo (mean= 33 yo)
Sex: male = 16 (80%) / female = 4 (20%)
Previous experience with difficult airway techniques (number of part
none s
Claurs Video Scope: 20 (100%) 0
other optical stylet: 14 (70%) 5
flexible fiberscope: 14 (70%) 3
Glidescope: 3 (15%) 7
other video-laryngoscope: 16 (80%) 3
Airtraq: 17 (85%) 2
lighted stylet: 16 (80%) 3
gum elastic bougie: 4 (20%) 9were successful on the second attempt, and 15%
required three or more attempts. One EP failed to intub-
ate with DL after three attempts. When utilizing the
CVS, participants had a 100% success rate with a single
attempt. There was a statistically significant difference in
the number of attempts favoring the CVS (p= 0.012).
Results of the time trials are detailed in Table 2. Average
time for each DL attempt was 43.41 s (SD=±26.82).
Average time for each attempt with the CVS was 38.71 s
(SD=±34.14), but there was no significant difference be-
tween the two techniques (p= 0.270), and therefore the
second hypothesis was incorrect. When the total time of
the attempts until successful intubation was analyzed
and compared, the mean total time of cumulative
attempts for DL was 74.55 (SD=±68.40) s, and for the
CVS the mean total was 38.71 (SD=±34.14) s. This dif-
ference was statistically significant favoring the CVS
(p= 0.028). These results are summarized in Table 3. No
significant differences were noted among participants in
different training levels or in relation to reported hand-
edness or eye dominance. All EPs rated their satisfaction
with, and usefulness of, the CVS as ≥6 out of 10. Almost
half (47.4%) were very satisfied (9-10/10). The effective-
ness of the tutorial was rated as 9-10/10 by 57.9%.Current study limitations
Simulated patient encounters, even when a high-fidelity
simulator is employed, are not equal to live patient
encounters. However, this study could not be performed
in the real-time clinical environment because of the need
to study difficult airway management in a reproducible
way, and without any potential for patient harm due to and year = 4 (20%) 3rd year = 3 (15%) Attending= 7 (35%)
ft = 3(15%) ambidextrous = 0(0%)
ft = 2(10%) unknown= 7(35%)
icipants)









Table 2 Individual results for EP intubation attempts by technique
Time in s. listed by participant. (*successful attempt)
DL attempt #1 DL attempt #2 DL attempt #3 CVS attempt #1 CVS attempt #2 CVS attempt #3
1 118.5 74.6* n/a 102.3* n/a n/a
2 70.9 59.4 43.8* 27.7* n/a n/a
3 39.8* n/a n/a 134.8* n/a n/a
4 43.1* n/a n/a 15* n/a n/a
5 15.6* n/a n/a 11.7* n/a n/a
6 82.4 39.9* n/a 16.7* n/a n/a
7 13* n/a n/a 8.2* n/a n/a
8 15.9* n/a n/a 21* n/a n/a
9 100.6 58 25.4 86.8* n/a n/a
10 92.4 79.7 46* 26.6* n/a n/a
11 34.1 62.3* n/a 50.5* n/a n/a
12 106* n/a n/a 20.9* n/a n/a
13 22.3* n/a n/a 26.4* n/a n/a
14 35.7* n/a n/a 16.5* n/a n/a
15 20.6* n/a n/a 60.8* n/a n/a
16 17.5* n/a n/a 14* n/a n/a
17 58.3* n/a n/a 26.3* n/a n/a
18 24.7* n/a n/a 25.1* n/a n/a
19 29.3 36.4* n/a 22.5* n/a n/a
20 24.8* n/a n/a 60.3* n/a n/a
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investigation was conducted in a small sample at a single
center in participants that were being observed by
attending physicians with whom they were familiar.
Some concern for a possible Hawthorne effect could be
expressed. This study does not compare the CVS to
other potentially available difficult airway intubation
devices. Based on these limitations some caution should
be advised when attempting to generalize these findings.
Further study in a larger, more diverse sample is needed
to strengthen these conclusions.
Discussion
Other studies have compared fiberoptic stylets to other
difficult airway techniques and found favorable results in
simulated difficult airway models [12,13]. When studied
in intubations on live volunteers wearing cervical collarsTable 3 Mean number of intubation attempts and times for in
(Mean time to intubation in s)
Direct laryngoscopy
Mean number of attempts per provider: 1.5 (SD=±0.76)
Mean time for each attempt: 43.41 (SD =±26.82)
Mean time for all attempts: 74.55 (SD =±68.40)to limit s-spine mobility, a fiberoptic stylet of a slightly
different design also had favorable results [9,11].
Conclusions
Emergency physicians, with no previous experience with
the device and only a brief introductory tutorial, were
able to successfully intubate a simulated difficult airway
model on the first attempt 100% of the time utilizing a
video-assisted semi-rigid fiberoptic stylet. In this pilot
study, the Clarus Video System was superior overall to
direct laryngoscopy. This conclusion is supported by the
100% first attempt success rate (compared to 65% for
DL) and the fact that the CVS had a lower cumulative
attempt time. The majority of EPs was satisfied with the
CVS and felt that it would be useful in their practices.
Familiarity with the CVS may decrease times, and fur-
ther study of this, as well as comparisons to other typestubation attempts (per attempt and cumulative)
(DL) Clarus Video System(CVS)
1 (SD=±0) p= 0.012
38.71 (SD =±34.14) p= 0.270
38.71 (SD =±34.14) p= 0.028
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perimental model is appropriate. Future study of this
model in a larger, more diverse sample is indicated.
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